Design and synthesis of novel imidazole derivatives as potent inhibitors of allene oxide synthase(CYP74).
Allene oxide synthase (AOS) is a key enzyme in the oxylipin pathway in plants leading to jasmonic acid and other jasmonates (JAs), important signal mediators of defense signal networks in plants. AOS uses hydroperoxylinolenic acid as an oxygen donor as well as the substrate, thus the biochemical conversion of 13(S)-hydroperoxylinolenic acid to allene oxide can proceed in the absence of oxygen and NADPH. We have designed the synthesized of a series of novel imidazole derivatives and tested them in a bioassay as AOS inhibitors using a purified recombinant AOS enzyme isolated from Arabidopsis and expressed in E. coli. Among the derivatives prepared, heptyl 8-[1-(2,4-dichlorophenyl)-2-imidazolylethoxy]octanoate (k) was found to be the most potent inhibitor, with an IC(50) of 10+/-5 nM, which is 250,000-fold and 1,000,000-fold more potent than the known AOS inhibitors, acetylsalicyclic acid (2.5 mM) and ketoconazole (10 mM), respectively.